Introduction {#section5-2042018819825542}
============

It is known that diabetes mellitus (DM) is increasing dramatically in both developed and developing countries. According to the World Health Organization, the prevalence of diabetes worldwide has risen from 4.7% in 1980 to 8.5% in 2014.^[@bibr1-2042018819825542]^ Similarly, in Palestine, the prevalence of DM is increasing tremendously. This disease affected 9.7% of the population in the year 2000. Surprisingly, the figure rose to 15.3% in 2010. In 2013, Abu-Rmeileh and colleagues conducted studies predicting that the prevalence of DM would increase to 20.8% of the general population in 2020 and 23.4% of the general population in 2030.^[@bibr2-2042018819825542]^ In any of its forms, DM is a major concern among Palestinians given the fact that 5.7% of all deaths are due to diabetes and its complications (macrovascular and microvascular).^[@bibr3-2042018819825542]^

Uncontrolled DM can lead to serious complications, thus, increasing the need for additional care. Glycemic control plays a major role in preventing the development of complications.^[@bibr2-2042018819825542]^ Many individuals with diabetes develop complications due to their lack of medication adherence. Several factors exist that may correlate to treatment incompliance. Medications may be too expensive, cause uncomfortable or unbearable side effects, or even be inaccessible, causing an unstable glucose level in the bloodstream.^[@bibr4-2042018819825542]^ In this case, complications are inevitable. Thus, diabetic patient satisfaction regarding DM drugs is vital, for it determines the occurrence of complications and thus, the expense of providing care.

The purpose of our research was to determine the level of medication satisfaction among Palestinians with diabetes. In addition, the second aim of our study was to determine the effect of certain factors on the level of patient satisfaction. These factors include sex, age, marital status, occupational status, educational level, monthly salary, type of diabetes, HbA1C level, and type of medication.

Methods {#section6-2042018819825542}
=======

Study design {#section7-2042018819825542}
------------

A cross-sectional, descriptive study design was used to conduct this study.

Ethical consideration {#section8-2042018819825542}
---------------------

The study was approved by the Palestinian Ministry of Health (No: MoH/162/581/2017) and the Helsinki Palestinian Ethical Committee (No: PHRC/HC/279/17). Written informed consent was obtained from all individual participants included in the study before taking part in the research. Finally, the participants were informed that they had the right to refuse to participate or withdraw at any time.

Study setting, sample, and sampling {#section9-2042018819825542}
-----------------------------------

The sample consisted of 415 patients from the Palestine Medical Complex (PMC), The Palestinian Ministry of Health Clinics, and from the Palestinian Diabetes Institute (also known as: Al-Bireh Medical Center). Initially, a minimum sample size of 196 from each sex was determined based on the following formula:

$$n\  = \ \left( {Z^{2}*\ P\ *\ \left( {1 - P} \right)} \right){\ /\ C}^{2}$$

where, *n* is sample size, *Z* is the value from standard normal distribution (set to 1.96 for a 95% confidence level), *P* is the prevalence rate (an estimate of 0.15 was used), and *C* is the margin of error (set to 0.05).

A total of 415 patients (205 males and 210 females) were included in this study which ran from June 2017 to June 2018. The participants were selected against eligibility criteria. The following must have been met in order for the individual to be considered: age ⩾ 18 years, male or female, DM type I or II, and mentally competent and alert. The recruitment process involved visiting clinics and encountering the patients. Patients who fitted our eligibility criteria were asked to participate in the study. The participants who agreed to take part in our study signed a consent form after thoroughly understanding the research. Thereafter, a questionnaire was delivered to the participants in the Arabic language to assure full understanding. A user agreement was signed with the MAPI Research Institute (Lyon, France) prior to using the Arabic questionnaire. The Diabetes Medication Satisfaction (DiabMedSat) questionnaire assessed the degree of satisfaction towards medication usage. It consisted of 21 items that fell under three subscales: burden (11 items), symptoms (5 items), and efficacy (5 items). The 21 items preceded an overall satisfaction question. This questionnaire, developed from community clinic focus groups, was pretested in patients suffering from diabetes. It assessed treatment experiences including ease and convenience, lifestyle burdens, wellbeing, and medical control. An association treatment complexity (*p* value \< 0.05) supported the construct validity of this tool. An additional tool, 'Difficulties Faced by the Diabetic Patients Questionnaire' was also used.^[@bibr5-2042018819825542]^

Statistical analysis {#section10-2042018819825542}
--------------------

The data were coded and analyzed using the Statistical Package for Social Sciences (SPSS) software, version 21.0. Outcome variables measured on a binomial response scale (1 = yes, 0 = no) were subject to binomial logistic regression. Meanwhile, outcome variables measured on a multinomial ordinal response scale (0 = never or not at all to 4 = all the time or extremely) were subjected to multinomial ordinal regression analysis with the logit used as a link function. The odds ratio was obtained for each level of the independent variables with the last category taken as the reference. The odds ratio for each category was interpreted as the probability the category had higher score value of the response variable compared with the reference category (which had an odds ratio of 1.0). Outcome variables measured on the 7-point Likert scale (1 = extremely dissatisfied to 7 = extremely satisfied) were analyzed using univariate analysis of variance in the general linear model procedure with all independent factors fitted simultaneously in the model. Tukey's test was used for multiple pairwise comparisons and differences were considered significant when the *p* value was \<0.05.

Results {#section11-2042018819825542}
=======

The participants of this study were characterized by certain socio-demographic and epidemiological factors. [Table 1](#table1-2042018819825542){ref-type="table"} displays the distribution of the studied diabetic patients according to these factors. A total of 73% of the research group was suffering from DM type II *versus* 27% who were diagnosed with type I DM. In addition, 72% of the patients had a glycated hemoglobin (HBA1C) level above 7%. The majority (40.7%) had insulin as the form of treatment. Some were taking medications in the form of tablets (27.5%), and yet, others were taking both tablets and insulin (31.8%). Slightly over half of the participants were female (50.6%). The age group ranged from 20 years to 90 years with the largest portion ranging between 50 and 59 years old (29.4%). A large portion of the research group were married (71.1%) with others being single (13.7%), divorced (4.6%), or widowed (10.6%). Unemployment was experienced by a large portion of our participants (52.8%). On the other hand, a very small percentage were students (2.9%). Some were civil workers (16.6%) while 27.7% were in the private sector or self-employed. The educational level varied among the patients: illiterate (15.7%), elementary school level (24.3%), preparatory school level (15.2%), high school level (16.9%), college level (17.8%), and graduate school level (10.1%). The economic status was also assessed based on the monthly salary: \<US\$300 (38.3%), US\$300--600 (24.1%), \>US\$600 (37.6%).

###### 

Distribution of studied diabetic patients by socio-demographic and epidemiologic factors.

![](10.1177_2042018819825542-table1)

  Factor                         *n*   \%
  ------------------------------ ----- ------
  **Type of diabetes**                 
  Type I                         112   27.0
  Type II                        303   73.0
  **Level of HbA1c**                   
  ⩽7.0%                          116   28.0
  7.1--8.0%                      111   26.7
  8.1--9.0%                      89    21.4
  \>9.0%                         99    23.9
  **Type of medication**               
  Pills                          114   27.5
  Insulin                        169   40.7
  Both                           132   31.8
  **Sex**                              
  Male                           205   49.4
  Female                         210   50.6
  **Age (years)**                      
  20--29                         36    8.7
  30--39                         36    8.7
  40--49                         83    20.0
  50--59                         122   29.4
  60--69                         80    19.3
  70--79                         45    10.8
  80--89                         13    3.1
  **Marital status**                   
  Single                         57    13.7
  Married                        295   71.1
  Divorced                       19    4.6
  Widow                          44    10.6
  **Occupational status**              
  Unemployed                     219   52.8
  Student                        12    2.9
  Civil worker                   69    16.6
  Private sector/self-employed   115   27.7
  **Educational level**                
  Illiterate                     65    15.7
  Elementary                     101   24.3
  Preparatory                    63    15.2
  High school                    70    16.9
  College                        74    17.8
  Master's degree or higher      42    10.1
  **Monthly status (US\$)**            
  \<300                          159   38.3
  300--600                       100   24.1
  \>600                          156   37.6

HbA1c, glycated hemoglobin.

In [Table 2](#table2-2042018819825542){ref-type="table"}, we present the odds ratios from logistic binomial analysis of clinical conditions and socio-demographic factors in relation to the factors of burden measured *via* the questionnaire (difficulties experienced by patients with diabetes); odds ratios with higher values indicate a higher probability of difficulty. There was a statistically significant correlation between type of diabetes and difficulty in changing physical habits (*p* \< 0.05) and difficulty in using a blood glucose meter (*p* \< 0.01). The HbA1C level was significantly associated with difficulty in changing dietary habits (*p* \< 0.01), difficulty in changing physical habits (*p* \< 0.05), difficulty in taking medications (*p* \< 0.05), difficulty in owning a blood glucose meter (*p* \< 0.01), and difficulty in using a blood glucose meter (*p* \< 0.01). The type of medication used (pills, insulin, or both) displayed a significant correlation (*p* \< 0.01) with difficulty in changing physical habits. Sex showed a significant association (*p* \< 0.01) with difficulty in attending follow-up visits and difficulty in regularly self-monitoring blood glucose levels. Age was significantly correlated (*p* \< 0.05) with difficulty in changing dietary habits and difficulty in changing physical habits. There was a significant relation (*p* \< 0.05) between occupation and difficulty in changing dietary habits and difficulty in using a blood glucose meter. The educational level of the participants was significantly associated with difficulty in changing dietary habits (*p* \< 0.01) and difficulty in taking medications (*p* \< 0.05).

###### 

Odds ratios from binomial logistic regression analysis of clinical conditions and socio-demographic factors in relation to difficulties faced by the diabetic patients.

![](10.1177_2042018819825542-table2)

  Factor                         Type of difficulty                                                                                                                                                                                                                                                                                                                                                          
  ------------------------------ ------------------------------------------------------------ ------------------------------------------------------------ ---------------------------------------------------------- ------------------------------------------------------------ ------------------------------------------------------------ ------------------------------------------------------------ ------------------------------------------------------------
  **Type of diabetes**           ns                                                           ^[\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}^   ns                                                         ns                                                           ns                                                           [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns
  Type I                         0.792                                                        0.480                                                        0.869                                                      0.660                                                        0.672                                                        0.373                                                        0.754
  Type II                        1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Level of HbA1c**             [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}     [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns                                                           [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns
  ⩽7.0%                          0.466                                                        0.268                                                        .818                                                       0.655                                                        0.822                                                        0.470                                                        0.521
  7.1--8.0%                      0.748                                                        0.362                                                        1.851                                                      1.366                                                        2.154                                                        1.530                                                        1.130
  8.1--9.0%                      1.640                                                        0.643                                                        1.430                                                      .858                                                         1.840                                                        1.413                                                        1.019
  \>9.0%                         1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Type of medication**         ns                                                           [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns                                                         ns                                                           ns                                                           ns                                                           ns
  Pills                          1.084                                                        1.112                                                        1.367                                                      1.913                                                        1.006                                                        2.023                                                        1.259
  Insulin                        1.559                                                        1.426                                                        1.003                                                      1.763                                                        1.319                                                        1.732                                                        1.367
  Both                           1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Sex**                        Ns                                                           Ns                                                           ns                                                         [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns                                                           ns                                                           [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}
  Male                           1.028                                                        1.405                                                        1.500                                                      2.173                                                        1.640                                                        1.860                                                        2.285
  Female                         1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Age (years)**                [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}     [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}     ns                                                         ns                                                           ns                                                           ns                                                           ns
  20--29                         2.958                                                        26.310                                                       1.582                                                      2.906                                                        3.775                                                        2.213                                                        1.981
  30--39                         6.828                                                        32.999                                                       1.376                                                      3.332                                                        2.477                                                        3.043                                                        1.712
  40--49                         1.535                                                        16.908                                                       1.671                                                      2.778                                                        3.716                                                        3.024                                                        1.405
  50--59                         3.046                                                        27.891                                                       1.535                                                      3.211                                                        2.373                                                        1.638                                                        1.240
  60--69                         2.764                                                        18.919                                                       .896                                                       2.460                                                        2.210                                                        2.143                                                        1.408
  70--79                         2.594                                                        26.074                                                       1.453                                                      3.830                                                        3.064                                                        4.224                                                        2.524
  80--89                         1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Marital status**             ns                                                           ns                                                           ns                                                         ns                                                           ns                                                           ns                                                           ns
  Single                         1.542                                                        1.666                                                        0.788                                                      0.784                                                        0.614                                                        0.684                                                        0.485
  Married                        1.360                                                        0.951                                                        0.799                                                      1.098                                                        0.877                                                        0.852                                                        0.700
  Divorced                       0.717                                                        0.702                                                        0.948                                                      0.591                                                        0.854                                                        0.896                                                        0.859
  Widow                          1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Occupational status**        [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}     ns                                                           ns                                                         ns                                                           ns                                                           [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}     ns
  Unemployed                     0.665                                                        1.246                                                        1.298                                                      1.242                                                        1.774                                                        2.203                                                        1.679
  Student                        1.345                                                        0.320                                                        6.461                                                      3.204                                                        1.863                                                        8.128                                                        2.367
  Civil worker                   2.050                                                        1.003                                                        1.991                                                      1.021                                                        1.184                                                        1.080                                                        1.297
  Private sector/self-employed   1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Educational level**          [\*\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns                                                           [\*\*](#table-fn2-2042018819825542){ref-type="table-fn"}   ns                                                           ns                                                           ns                                                           ns
  Illiterate                     4.457                                                        2.530                                                        2.655                                                      1.865                                                        1.287                                                        1.215                                                        2.082
  Elementary                     3.856                                                        2.199                                                        2.917                                                      1.671                                                        1.444                                                        0.892                                                        2.529
  Preparatory                    2.702                                                        1.493                                                        0.984                                                      0.962                                                        0.582                                                        0.617                                                        1.338
  High school                    4.276                                                        1.858                                                        1.474                                                      0.944                                                        0.693                                                        1.007                                                        1.267
  College                        1.044                                                        1.005                                                        0.780                                                      0.876                                                        0.540                                                        0.671                                                        0.929
  Master's degree or higher      1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0
  **Monthly salary (US\$)**      ns                                                           ns                                                           ns                                                         ns                                                           ns                                                           ns                                                           ns
  \<300                          0.761                                                        1.028                                                        1.659                                                      1.102                                                        1.265                                                        1.348                                                        0.950
  300--600                       1.493                                                        1.475                                                        1.054                                                      1.126                                                        0.878                                                        0.996                                                        0.746
  \>600                          1.0                                                          1.0                                                          1.0                                                        1.0                                                          1.0                                                          1.0                                                          1.0

HbA1c, glycated hemoglobin; ns, not significant (*p* \> 0.05); \*\**p* \< 0.05; \*\*\**p* \< 0.01.

The clinical conditions and socio-demographic factors in relation to the factors of the questionnaire measuring the effect of medications on daily life are presented in [Table 3](#table3-2042018819825542){ref-type="table"}. The type of diabetes had a significant association (*p* \< 0.05) with the medications interfering in the flexibility of planning daily meals. Age showed a significant correlation (*p* \< 0.01) with the medications interfering in the ability to follow a recommended diet. In addition, the educational level of the patients was statistically related (*p* \< 0.01) to the interference of medications in the flexibility to plan daily meals.

###### 

Odds ratios from multinomial logistic regression analysis of clinical conditions and socio-demographic factors in relation to the effects of medications on the daily activities of the diabetes patients.

![](10.1177_2042018819825542-table3)

  Factor                         Type of difficulty                                                                                                
  ------------------------------ -------------------- ------- ------- ------- ------------------------------------------------------------ ------- ------------------------------------------------------------
  **Type of diabetes**           ns                   ns      ns      ns      [\*\*](#table-fn3-2042018819825542){ref-type="table-fn"}     ns      ns
  Type I                         0.861                0.823   0.662   0.897   1.713                                                        0.815   0.986
  Type II                        1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Level of HbA1c**             ns                   ns      ns      ns      ns                                                           ns      ns
  ⩽7.0%                          0.481                0.344   0.406   0.336   0.934                                                        0.872   1.090
  7.1--8.0%                      0.778                0.533   0.728   0.717   1.115                                                        1.205   0.729
  8.1--9.0%                      0.494                0.406   0.341   0.544   1.317                                                        0.975   0.995
  \>9.0%                         1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Type of medication**         ns                   ns      ns      ns      ns                                                           ns      ns
  Pills                          2.587                2.885   1.830   1.700   1.192                                                        1.608   1.346
  Insulin                        3.883                3.042   1.927   1.720   1.097                                                        1.736   1.610
  Both                           1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Sex**                        ns                   ns      ns      ns      ns                                                           ns      ns
  Male                           1.275                0.924   0.747   0.863   0.859                                                        .837    0.769
  Female                         1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Age (years)**                ns                   ns      ns      ns      ns                                                           ns      [\*\*\*](#table-fn3-2042018819825542){ref-type="table-fn"}
  20--29                         1.589                2.691   2.578   5.235   0.726                                                        0.934   0.227
  30--39                         4.572                3.422   2.292   3.008   1.208                                                        1.258   0.427
  40--49                         3.560                2.397   2.097   3.093   1.020                                                        1.167   0.788
  50--59                         2.712                2.148   1.797   2.637   1.011                                                        0.862   0.425
  60--69                         2.473                2.668   2.073   2.267   1.917                                                        0.815   0.286
  70--79                         2.092                2.187   1.892   2.959   1.291                                                        0.685   0.423
  80--89                         1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Marital status**             ns                   ns      ns      ns      ns                                                           ns      ns
  Single                         1.412                1.171   1.395   1.647   2.469                                                        1.786   1.693
  Married                        0.439                0.533   0.352   0.667   1.913                                                        1.184   1.187
  Divorced                       1.490                1.119   1.789   1.261   1.433                                                        1.907   0.966
  Widow                          1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Occupational status**        ns                   ns      ns      ns      ns                                                           ns      ns
  Unemployed                     0.609                0.585   0.491   0.586   1.109                                                        0.767   0.884
  Student                        0.783                1.110   0.620   0.483   .811                                                         1.082   2.044
  Civil worker                   0.849                0.639   0.816   0.680   0.932                                                        1.102   1.045
  Private sector/self-employed   1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Educational level**          ns                   ns      ns      ns      [\*\*\*](#table-fn3-2042018819825542){ref-type="table-fn"}   ns      ns
  Illiterate                     1.951                1.509   2.117   1.103   0.332                                                        1.398   0.558
  Elementary                     0.696                0.783   1.573   0.807   0.776                                                        1.095   0.648
  Preparatory                    1.207                1.575   3.939   1.305   0.514                                                        2.144   1.259
  High school                    1.387                1.133   1.635   0.826   0.449                                                        1.374   0.936
  College                        1.513                1.209   2.694   1.231   0.356                                                        1.421   0.950
  Master's degree or higher      1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0
  **Monthly salary (US\$)**      ns                   ns      ns      ns      ns                                                           ns      ns
  \<300                          2.051                2.018   2.164   1.677   1.132                                                        0.979   1.502
  300--600                       1.155                0.988   0.755   1.215   1.051                                                        0.907   1.290
  \>600                          1.0                  1.0     1.0     1.0     1.0                                                          1.0     1.0

HbA1c, glycated hemoglobin; ns, not significant (*p* \> 0.05); \*\**p* \< 0.05; \*\*\**p* \< 0.01.

An analysis of variance was used to determine the effect of clinical and socio-demographic factors on the degree of satisfaction among the diabetic patients of this study. The results are presented as mean values in [Table 4](#table4-2042018819825542){ref-type="table"}. A larger mean value indicates a higher satisfaction. The level of HbA1C showed a statistically significant effect on the degree of satisfaction regarding the ability of DM treatment to keep blood sugar stable (*p* \< 0.05), the degree of satisfaction regarding the ability of DM treatment to prevent the feeling of tiredness (*p* \< 0.01), the degree of satisfaction regarding the effects of DM medications on physical wellbeing (*p* \< 0.05), and the overall degree of satisfaction regarding DM medications (*p* \< 0.01). The type of DM medication was a significant factor (*p* \< 0.05) in determining the degree of satisfaction regarding the ability of DM treatment to keep blood sugar stable, the degree of satisfaction regarding the easiness and convenience of DM medications, and the degree of satisfaction regarding the effect of the medications on emotional wellbeing. Age was significantly related (*p* \< 0.05) to the overall interest in changing the type of medication or the route of medication administration. The educational level of the participants showed a significant association with the degree of satisfaction regarding the ability of DM treatment to keep blood sugar stable (*p* \< 0.01), the degree of satisfaction regarding the ability of DM treatment to prevent the feeling of tiredness (*p* \< 0.01), the degree of satisfaction regarding the easiness and convenience of DM medications (*p* \< 0.05), and the overall interest in changing the type of medication or the route of medication administration (*p* \< 0.01).

###### 

Effects of clinical conditions and socio-demographic factors on the degree of satisfaction of the diabetic patients: analysis of variance.

![](10.1177_2042018819825542-table4)

  **Factor**                     Degree of satisfaction regarding the ability of diabetic medications to keep blood sugar stable^[\#](#table-fn5-2042018819825542){ref-type="table-fn"}^   Degree of satisfaction regarding ability of diabetic medications to prevent the feeling of tiredness   Degree of satisfaction regarding the easiness and convenience of diabetic medications   Degree of satisfaction regarding the effect of medications on physical wellbeing   Degree of satisfaction regarding the effect of medications on emotional wellbeing   Overall degree of satisfaction regarding diabetic medications   Overall degree of interest in changing the type of medication or the administration method
  ------------------------------ --------------------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------ --------------------------------------------------------------------------------------- ---------------------------------------------------------------------------------- ----------------------------------------------------------------------------------- --------------------------------------------------------------- --------------------------------------------------------------------------------------------
  **Type of diabetes**           ns                                                                                                                                                        ns                                                                                                     ns                                                                                      ns                                                                                 ns                                                                                  ns                                                              ns
  Type I                         3.61                                                                                                                                                      3.47                                                                                                   3.34                                                                                    3.71                                                                               3.83                                                                                3.86                                                            2.92
  Type II                        3.94                                                                                                                                                      3.92                                                                                                   3.76                                                                                    3.73                                                                               3.80                                                                                3.96                                                            3.16
  **Level of HbA1c**             [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                                                                                  [\*\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                             ns                                                                                      [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                           ns                                                                                  [\*\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}      ns
  ⩽7.0%                          3.37^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                               3.29^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            3.39                                                                                    3.29^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                        3.72                                                                                3.34^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^     2.91
  7.1--8.0%                      4.10^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                               3.92^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            3.58                                                                                    4.03^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                        3.88                                                                                4.16^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^     3.04
  8.1--9.0%                      4.07^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                               4.00^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            3.80                                                                                    3.67^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                       3.82                                                                                4.24^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^     3.29
  \>9.0%                         3.94^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                              4.09^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            3.89                                                                                    3.93^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                        3.83                                                                                4.09^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^     3.20
  **Type of medication**         [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                                                                                  ns                                                                                                     [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                ns                                                                                 [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                            ns                                                              ns
  Pills                          4.09                                                                                                                                                      3.94                                                                                                   3.96^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                             3.77                                                                               3.84^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                         4.08                                                            3.36
  Insulin                        3.56                                                                                                                                                      3.66                                                                                                   3.34^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                             3.56                                                                               3.59^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                        3.83                                                            3.11
  Both                           4.02                                                                                                                                                      3.87                                                                                                   3.77^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                            3.89                                                                               4.07^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                         3.92                                                            2.84
  **Sex**                        ns                                                                                                                                                        ns                                                                                                     ns                                                                                      ns                                                                                 ns                                                                                  ns                                                              ns
  Male                           3.83                                                                                                                                                      3.83                                                                                                   3.70                                                                                    3.72                                                                               3.69                                                                                3.93                                                            3.09
  Female                         3.87                                                                                                                                                      3.78                                                                                                   3.60                                                                                    3.73                                                                               3.92                                                                                3.93                                                            3.10
  **Age (years)**                ns                                                                                                                                                        ns                                                                                                     ns                                                                                      ns                                                                                 ns                                                                                  ns                                                              [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}
  20--29                         3.42                                                                                                                                                      3.42                                                                                                   3.36                                                                                    3.78                                                                               3.53                                                                                3.69                                                            2.64^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  30--39                         3.28                                                                                                                                                      3.39                                                                                                   3.11                                                                                    3.11                                                                               3.61                                                                                3.69                                                            2.86^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  40--49                         3.66                                                                                                                                                      3.46                                                                                                   3.52                                                                                    3.66                                                                               3.93                                                                                3.60                                                            2.77^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  50--59                         3.94                                                                                                                                                      3.96                                                                                                   3.85                                                                                    3.84                                                                               3.68                                                                                4.00                                                            3.26^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  60--69                         4.24                                                                                                                                                      4.08                                                                                                   3.74                                                                                    3.93                                                                               3.85                                                                                4.25                                                            3.30^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  70--79                         4.24                                                                                                                                                      4.09                                                                                                   4.02                                                                                    3.80                                                                               4.49                                                                                4.33                                                            3.02^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  80--89                         3.23                                                                                                                                                      4.08                                                                                                   2.92                                                                                    3.08                                                                               3.00                                                                                3.31                                                            4.46^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^
  **Marital status**             ns                                                                                                                                                        ns                                                                                                     ns                                                                                      ns                                                                                 ns                                                                                  ns                                                              ns
  Single                         3.61                                                                                                                                                      3.42                                                                                                   3.49                                                                                    3.81                                                                               3.75                                                                                3.65                                                            2.72
  Married                        3.89                                                                                                                                                      3.84                                                                                                   3.63                                                                                    3.70                                                                               3.76                                                                                3.91                                                            3.10
  Divorced                       3.42                                                                                                                                                      3.42                                                                                                   3.37                                                                                    3.11                                                                               3.53                                                                                3.95                                                            3.16
  Widow                          4.09                                                                                                                                                      4.23                                                                                                   4.05                                                                                    4.02                                                                               4.36                                                                                4.41                                                            3.50
  **Occupational status**        ns                                                                                                                                                        ns                                                                                                     ns                                                                                      ns                                                                                 ns                                                                                  ns                                                              ns
  Unemployed                     4.03                                                                                                                                                      3.95                                                                                                   3.76                                                                                    3.78                                                                               3.93                                                                                4.10                                                            3.27
  Student                        3.92                                                                                                                                                      3.75                                                                                                   3.83                                                                                    4.17                                                                               3.92                                                                                4.00                                                            2.75
  Civil worker                   3.59                                                                                                                                                      3.67                                                                                                   3.38                                                                                    3.38                                                                               3.62                                                                                3.80                                                            3.03
  Private sector/self-employed   3.65                                                                                                                                                      3.62                                                                                                   3.57                                                                                    3.77                                                                               3.68                                                                                3.68                                                            2.83
  **Educational level**          [\*\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                                                                                [\*\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                             [\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}                                ns                                                                                 ns                                                                                  ns                                                              [\*\*\*](#table-fn4-2042018819825542){ref-type="table-fn"}
  Illiterate                     3.17^[c](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                               3.38^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            3.18^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                             3.45                                                                               3.80                                                                                3.68                                                            3.37^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^
  Elementary                     4.38^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                               4.35^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            4.00^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                            4.00                                                                               4.14                                                                                4.24                                                            3.47^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^
  Preparatory                    4.10^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                              3.95^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                                           3.75^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                            3.87                                                                               3.87                                                                                4.17                                                            3.19 ^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^
  High school                    3.63^[abc](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                             3.43^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^                                            3.44^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                            3.76                                                                               3.57                                                                                3.73                                                            2.61^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  College                        3.42^[bc](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                              3.50^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                                           3.35^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                            3.46                                                                               3.73                                                                                3.54                                                            2.58^[b](#table-fn5-2042018819825542){ref-type="table-fn"}^
  Master's degree or higher      4.40^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                                                                                               4.07^[ab](#table-fn5-2042018819825542){ref-type="table-fn"}^                                           4.21^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^                             3.67                                                                               3.48                                                                                4.24                                                            3.33^[a](#table-fn5-2042018819825542){ref-type="table-fn"}^
  **Monthly salary (US\$)**      ns                                                                                                                                                        ns                                                                                                     ns                                                                                      ns                                                                                 ns                                                                                  ns                                                              ns
  \<300                          3.94                                                                                                                                                      4.01                                                                                                   3.72                                                                                    3.83                                                                               3.99                                                                                4.02                                                            3.16
  300--600                       3.94                                                                                                                                                      3.70                                                                                                   3.67                                                                                    3.75                                                                               3.75                                                                                3.80                                                            2.92
  \>600                          3.71                                                                                                                                                      3.66                                                                                                   3.55                                                                                    3.60                                                                               3.67                                                                                3.92                                                            3.14

HbA1c, glycated hemoglobin; ns, not significant (*p* \> 0.05); \*\**p* \< 0.05; \*\*\**p* \< 0.01.

Means of the levels of the same factor that have different superscripts are significantly different (*p* \< 0.05) using Tukey's test for multiple comparisons.

[Table 5](#table5-2042018819825542){ref-type="table"} displays the prevalence of diabetic complications among studied patients. The prevalence of these complications, demonstrated by a percentage, is presented as a total of the whole group and separately for type I DM and type II DM. Retinopathy was experienced by 19.8% of the entire group, 25.9% of patients with type I DM, and 17.5% of patients with type II DM. Nephropathy made up 19.6% of patients with type I DM, 15.5% of patients with type II DM, and 16.6 % of the whole group. Neuropathy covered 18.3% of the participants, 17.0% of patients with type I DM, and 18.8% of patients with type II DM.

###### 

Prevalence of diabetic complications suffered by the participants with diabetes.

![](10.1177_2042018819825542-table5)

  Type of complication   Type of diabetes   Total   
  ---------------------- ------------------ ------- -------
  Retinopathy            25.9%              17.5%   19.8%
  Nephropathy            19.6%              15.5%   16.6%
  Neuropathy             12.5%              11.2%   11.6%
  Foot ulcer             17.0%              18.8%   18.3%

Discussion {#section12-2042018819825542}
==========

A number of clinical and socio-demographic factors displayed a significant association with the degree of satisfaction of diabetic patients regarding their medications. As observed from our results, many of the medication-induced difficulties experienced by the patients have a significant relationship with one or more of the clinical and socio-demographic factors tested.

The HbA1C level of patients with diabetes is linked to the development of stress. Hilliard and colleagues report that higher stress leads to poorer glycemic control, as seen in our study. Diabetic patients have to live with a life-long disease that requires management and control. This may cause the patients to feel overwhelmed and they may find it difficult to adhere to changes in their lives such as modifying their diet.^[@bibr6-2042018819825542]^ In addition, similar to our study, Yang and colleagues concluded that the older the patient is, the greater the amount of knowledge obtained throughout the previous years regarding the disease and its relation to life. Patients with a better understanding of the components of a balanced meal may find it easier to adhere to a healthy diet.^[@bibr7-2042018819825542]^ Moreover, civil workers showed the greatest amount of difficulty in changing dietary habits in this sector. Poulsen and colleagues suggest that working can cause an individual to feel tired, which in turn makes it difficult to follow a healthy, balanced diet.^[@bibr8-2042018819825542]^ Finally, the educational level of the patients is critical for adherence to to a modified diet plan. Our results show that illiterate people had the most difficulty in changing their diet. In Yang and colleagues' study, the same association was concluded. Patients who understand their condition and dietary requirements are more likely to adherence to an appropriate diet.^[@bibr7-2042018819825542]^

Patients with type I diabetes, as indicated by our results, experienced a higher degree of difficulty related to increasing physical activity. According to a position statement by the American Diabetes Association, both type I and type II diabetes benefit from regular physical activity, for it improves glycemic control and decreases insulin resistance.^[@bibr9-2042018819825542]^ In addition, patients with type II diabetes usually require diet and exercise as a major component of the treatment plan as opposed to patients with type I diabetes who have insulin as their main treatment factor. This could be the reason behind patients with type II diabetes experiencing more difficulty in becoming more active. Second, previous studies have concluded that an increase in physical activity lowers the HbA1C level^[@bibr10-2042018819825542]^,^[@bibr11-2042018819825542]^. Thus, a high HbA1C would determine the need for an increase in physical activity. Yang and colleagues support this rationale by concluding that a lack of knowledge regarding the HbA1C level and other disease-related information may lead to treatment incompliance.^[@bibr7-2042018819825542]^

Our results show that people with diabetes with an HbA1C level between 7.1% and 8.0% experienced the greatest difficulty. Might not yet be fully adjusted to their situation, making them less likely to be compliant with their treatment regime. Futher more, lack of knowledge about new medications may also lead to treatment incompliance.^[@bibr7-2042018819825542]^ This supports our observed cause-effect relationship between educational level and the difficulty in taking medications. The majority of our participants displayed illiteracy or a low educational level.

Males show a greater difficulty than women. Cameron and colleagues have conducted a study discussing the differences between males and females regarding health and healthcare uses. Contrary to our results, their study suggested that females had less visits with the healthcare provider than men with similar socio-demographic and health characteristics.^[@bibr12-2042018819825542]^ This may be explained by the fact that the majority of the male population in Palestine have long-hour jobs and find it difficult to attend follow-up visits due to a tight schedule or constantly being overwhelmed with the job.

Our study suggests that patients with diabetes with HbA1C levels between 7.1% and 8.0 % have the greatest difficulty. Moreover, a study conducted by Tenderich supports our findings in that it provides descriptive reasons for the cause of difficulty experienced by patients with type II diabetes in using blood glucose meter. These reasons include the device being expensive, the burden of carrying it around, the painful prick, and forgetting to test, among others.^[@bibr13-2042018819825542]^ Students were shown to experience the most difficulty in using a blood glucose meter for monitoring their glucose levels. One study carried out by Wagner and colleagues showed that many students face problems in monitoring their blood glucose levels at school due to other students or the environment itself.^[@bibr14-2042018819825542]^ Finally, our results indicate that men have more difficulty in self-monitoring than women. However, Hawthorne and Tomlinson concluded that women experience difficulty due to a lack in knowledge of its use.^[@bibr15-2042018819825542]^

Patients with type I diabetes, according to our results, have greater difficulty with medications regarding its interference with planning meals. This may be due to the interference of insulin administration before or after meals and the need to adjust meals with insulin administration. In addition, García-Pérez and colleagues suggested that a major contributing factor to the lack of diabetic patient adherence to treatment may be a result of a missing support system.^[@bibr16-2042018819825542]^ Age played a role in affecting the degree of difficulty regarding medications interference in following a recommended diet.^[@bibr17-2042018819825542]^ Beverly and colleagues performed a study showing that the middle-aged and older-aged patients with diabetes benefit from support systems in adhering to a treatment regimen.^[@bibr18-2042018819825542]^

HbA1C levels equal to or less than 7% showed the least satisfaction. This could be due to patients being newly diagnosed and not yet fully adjusted to the addition of new medications in their life.^[@bibr19-2042018819825542]^ In addition, the less educated the person, the more difficult it is to understand the benefits of the medications.^[@bibr6-2042018819825542]^ Third, the highest level of satisfaction was seen with the patients taking pills compared with those taking insulin. Patients may not have adequate knowledge about insulin and its mechanism of action; instead, they are familiar with pills and believe that they are the main curative agent for any type of disease.

As expected, those who are taking pills find it easier to take medications than those who are taking insulin. Many patients with diabetes in our study were between 50 and 59 years of age. This age group may find it more difficult to see and adjust an insulin syringe. We also observe that illiterate individuals found it more difficult to take the medications. Patients who do not understand how to take their medications correctly may have decreased satisfaction.^[@bibr6-2042018819825542]^ Patients with low HbA1C have the least degree of satisfaction. This may be because patients are still adjusting to their new diagnosis. Insulin is known to have effects on blood glucose levels and may cause hypoglycemia, causing patients to feel the patients to feel tired and weak.^[@bibr19-2042018819825542]^

The prevalence of diabetic complications in our sample is displayed in [Table 5](#table5-2042018819825542){ref-type="table"}. The majority of diabetic individuals exhibited retinopathy. Diabetic retinopathy is the most common complication, affecting patients of working age.^[@bibr20-2042018819825542]^ The majority of our participants were between 50 and 59 years. The second largest group was between 40 and 49 years. Thus, this explains the largest percentage of diabetic complications being retinopathy (19.8%).

Contribution to literature {#section13-2042018819825542}
==========================

Few research studies have been performed in Palestinian patients with diabetes. This research study enables healthcare professionals to better understand patients' thoughts and feelings regarding their medications. The specific factors that contribute to a lower degree of satisfaction, now, may be taken into consideration. As this study points out, a lower satisfaction level leads to treatment incompliance which then leads to disease complications. If the healthcare team can improve satisfaction level by reviewing certain factors, treatment incompliance may decrease, reducing complications and cost of care.

Limitations {#section14-2042018819825542}
===========

The majority of our patients were had type II DM. The number exceeds the number of type I DM by three times. Our research was not focused on one type of DM; thus, this only affects the results of the correlations associated with the type of diabetes and does not affect our study as a whole. Second, other factors, such as depression and anxiety, were not accounted for. These parameters may have contributed to the degree of satisfaction and may have affected our results. Another limitation is self-reporting. The participants self-reported their satisfaction or dissatisfaction. There are no means to validate their results. Some participants may not have clearly expressed their thoughts, while others may have exaggerated.

Conclusion {#section15-2042018819825542}
==========

Many Palestinians with diabetes are having difficulties with treatment adherence and are developing complications associated with the disease due to medication incompliance. This research identified statistically significant associations between certain clinical and socio-demographic factors and the satisfaction of patients with diabetes regarding their treatment. Addressing their concerns and difficulties may help reduce this incompliance and decrease the development of complications, or at least postpone them.
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